(12) 



UK Patent Application „ 9 ,GB ,,,,2 345074 „3,A 



(43) Date of A Publication 28.06.2000 



(21) AppHcatjon No 9828673.5 

(22) Date of Filing 24.12.1998 



(71) Applied nt(s) 

Weatherfofd/Lamb Inc 

(Incorporated in USA - Delaware) 

The United States Corporation Company, 

1013 Centre Road, Wilmington. Delaware 19805, 

United States of America 

(72) Inventor(s) 

Bernd-Georg Pietras 

(74) Agent and/or Address for Service 
Marks & Clerk 

4220 Nash Court Oxford Business Park South, 
OXFORD, OX4 2RU, United Kingdom 



(51) INT CI 7 

E21B 19/16 

(52) UK CL (Edition R ) 

E1FFGR FGR5 FGR6 

(56) Documents Cited 

WO 98/11322 A1 US 5645131 A 

(58) Field of Search 

UK CL (Edition Q ) E1F FGR 
INT CL 6 E21B 



US 3838613 A 



(54) Abstract Title 

Floating joint to facilitate the connection of tubular s using a top drive 

(57) Connection of tubulars using a top drive is 
facilitated by apparatus comprising a supporting member 
13 connectable to said top drive (3; Fig 1). The supporting 
member is connected to a tubular 7 gripping tool 30, by 
means of a floating joint, comprising a flexible membrane 
18 enclosing a fluid. Said Joint allows substantially 
horizontal movement, between the gripping tool and 
supporting member, which occurs during the initial 
connection of bent tubulars. Said internal tool further 
incorporates a sealing element 36, to facilitate fluid 
circulation, through said tubular. An external clamp 39, 
fixed to the supporting member, may also be provided for 
transferring high torques to the tubular. 
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An Apparatus and Method for Facilitating the 
Connection of Tubulars Using a Top Drive 
This invention relates to an apparatus and method 
for facilitating the connection of tubulars using a top 
drive and is, more particularly but not exclusively, 
intended for facilitating the connection of a section or 
stand of casing to a string of casing. 

In the construction of oil or gas wells it is 
usually necessary to line the borehole with a string of 
tubulars known as casing. Because of the length of the 
casing required, sections or stands of say two or three 
sections of casing are progressively added to the string 
as it is lowered into the well from a drilling platform. 
In particular, when it is desired to add a section or 
stand of casing the string is usually restrained from 
falling into the well by applying the slips of a spider 
located in the floor of the drilling platform. The new 
section or stand of casing is then moved from a rack to 
the well centre above the spider. The threaded pin of 
the section or stand of casing to be connected is then 
located over the threaded box of the casing in the well 
and the connection is made up by rotation therebetween. 
An elevator is then connected to the top of the new 
section or stand and the whole casing string lifted 
slightly to enable the slips of the spider to be 
released. The whole casing string is then lowered until 
the top of the section is adjacent the spider whereupon 
the slips of the spider are re-applied, the elevator 
disconnected and the process repeated. 

It is common practice to use a power tong to torque 
the connection up to a predetermined torque in order to 
make the connection. The power tong is located on the 
platform, either on rails, or hung from a derrick on a 
chain. However, it has recently been proposed to use a 
top drive for making such connection. 
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Because of the high costs associated with the 
construction of oil and gas wells time is critical and it 
has been observed by the applicants that the time to 
connect a tubular to a top drive using existing equipment 
5 could be reduced. 

It has been observed that sections or stands of 
tubulars are often not as uniform as desired. In 
particular, the sections or stands of tubulars are often 
not straight. The top drive is in perfect alignment with 
10 the centre of the spider in the platform of an oil or gas 
rig. However, a section or stand of tubulars located in 
the spider would not always be in alignment with the top 
drive. 

There is described an apparatus and method for 
15 facilitating the connection of tubulars using a top drive 
in co-pending UK Patent Application No. 98 18363.5, which 
apparatus comprises a stator attachable to the top drive 
and a supporting member for supporting a tool wherein 
means are provided to allow substantially horizontal 
20 movement of said supporting member. 

The apparatus disclosed therein is bulky, cumbersome 
and awkward to use. The present invention attempts to 
reduce these problems . 

Accordingly, there is provided an apparatus for 
25 facilitating the connection of tubulars using a top 
drive, the apparatus comprising a supporting member for 
connection with said top drive, a tool for gripping a 
tubular and means for allowing substantially horizontal 
movement therebetween wherein said means comprises a 
30 flexible membrane enclosing a fluid. 

Other features of the invention are set out in 

Claims 2 to 15. 

There is also provided a method for facilitating the 
connection of tubulars, the method comprising the steps 
35 of moving a tool for gripping a tubular substantially in 
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a horizontal piano relative to a supporting member 
whereupon a flexible membrane located therebetween is 
deformed. 
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For a better understanding of the present invention , 
reference will now be made, by way of example, to the 
accompanying drawings, in which :- 

Figure 1 is a view in perspective of an apparatus 
5 according to the invention, the apparatus being shown in 
use; 

Figure 2 is a front plan view of the apparatus of 
Figure 1, the apparatus being shown in use; 

Figure 3 is an enlarged cross-sectional view of 

10 parts of Figure 1 . 

Referring to the drawings, there is shown an 
apparatus for facilitating the connection of tubulars 
using a top drive. The apparatus is generally identified 
by reference numeral 1. 

15 The apparatus 1 is shown connected to a rotor 2 of a 

top drive 3 via connection 4 to a rotor 5 of the 
apparatus 1 . The top drive 3 is located on rails on a 
derrick of a rig (not shown) . A rigid member 6 is fast 
with a static part of the top drive 3. The rigid member 

20 surrounds the rotor 5. The rigid member 6 has a clamp 
therein which, when required, applies jaws (not shown) to 
the rotor 5 such that, upon rotation of the rotor 2 of 
the top drive 3, the apparatus 1 may be connected or 
disconnected from the top drive 3. When the jaws are 

25 released, the rotor 5 may rotate freely within the rigid 
member 6 . 

The apparatus 1 is shown with a stand of casing 7 
inserted therein. An elevator 8 is shown gripping the 
stand of casing 7 with the use of gripping elements 9. 
30 The elevator 8 is suspended from the top drive 3 on bails 
10 and 11. The stand of casing 7 is guided by a pipe 
handling arm 12. 

The apparatus 1 comprises a housing 13 which depends 
from the rotor 5 via a supporting element 14 and three 
35 piston and cylinders 15. The three piston and cylinders 



15 allow small vertical movements of the apparatus 1 
relative to the top drive 3. The three piston and 
cylinders 15 may be hydraulically activated or 
pneumatically activated or using a combination of both 
pneumatic and hydraulic fluids. 

The housing 13 accommodates a hub 16 which is 
radially and rotationally moveable therein. The hub 16 
has a circumferential recess 17 into which an inflatable 
ring 18 is arranged. The inflatable ring 18 is in 
frictional engagement with both the hub 16 and an 
internal wall 19 of the housing 13. The hub 16 has a 
central bore 20 into which one end of a mud pipe 21 is 
inserted. The mud pipe 21 is provided for carrying mud 
to the inside of the tubular 7. The mud pipe 21 is 
mounted in cylindrical sections 22 and 23 which are 
attached to the hub 16 and the supporting element 14 
respectively. The mud pipe 21 is provided with a lobe 24 
formed on the outer surface thereof and is located in a 
corresponding recess 25 in the cylindrical section 22. A 
lobe 26 is slidably arranged on the upper end of the mud 
pipe 21 with an o-ring seal 27 arranged therebetween to 
inhibit fluid from leaking therebetween. The lobe 26 is 
located in a corresponding recess 28 in the cylindrical 
section 23. This arrangement allows a ball and socket 
type movement between the supporting element 14 and the 
hub 16 and relative longitudinal movement therebetween. 
The upper end of the mud pipe 21 is allowed to move 
freely in a spherical recess 29 in the supporting element 
14. 

A circulating tool generally identified by reference 
numeral 30 is fixed to and depends from the hub 16. The 
circulating tool 30 comprises a cylindrical body 31 which 
has a central passage 32 therethrough. The cylindrical 
body 31 has a plurality of recesses 33 thereabout in 
which gripping elements 34 are located. The gripping 
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elements 34 are provided with recesses 35. 

The cylindrical body 31 is also provided with an 
inflatable sealing ring 36 arranged below the gripping 
elements 34 . 

5 The cylindrical body 31 is provided with a feed 

passage 37 the upper end of which is connected to a 
hydraulic fluid supply and at the other end to the 
recesses 35 in the gripping elements 34 . A feed passage 
38 connects the inflatable sealing ring 36 with the 

10 inside of the tubular 7 . 

A clamping device 39 depends from the housing 13 on 
a rigid cylinder 40. The clamping device 39 comprises 
two rigid plates 41 and 42 between which is arranged 
three hydraulic pistons 43 spaced at 120° to each other. 

15 The hydraulic pistons 43 are provided with gripping 
elements 44 for engaging with the tubular 7. 

In use f the apparatus 1 is fitted to the rotor 2 of 
a top drive 3 via the rotor 5 of the apparatus 1 . When 
it is desired to connect a stand of tubulars such as 

20 casing to a string of casing already lowered into a 
wellbore and suspended from a spider in the rig floor 
(not shown) , the following steps are performed. 

A stand of casing is moved from a storage area to 
the well centre, and is gripped by the pipe handling arm 

25 12. The pipe handling arm 12, if necessary, moves the 
stand of casing to a position where the apparatus 1 may 
be lowered onto the top of the stand of casing. The 
apparatus 1 is lowered with the top drive 3 on the rails 
on the derrick of the rig. As the apparatus 1 is 

30 lowered, the circulating tool 30 inserts itself inside 
the stand of casing and the clamping device 39 passes 
over the box 45 of the casing 7 . 

The gripping elements 34 are moved radially 
outwardly by the hydraulic fluid pressure build up 

35 through feed passage 37 and into recess 35. The gripping 



elements engage with the internal wall of the casing 7. 
It should be noted that the weight of the stand of casing 
may now be taken by the gripping elements 34 . The pipe 
handling arm 12 can now move the stand of casing into 
exact alignment with the box of the casing string 
protruding above the spider in the rig floor. This step 
is necessary due to the stands of casing being slightly 
bent. As the stand of casing 7 moves, the circulating 
tool 30 moves with the casing 7. The pneumatic fluid in 
the inflatable ring 18 allows relative movement between 
the stationary top drive 3 and circulating tool and hence 
the casing 7. Once aligned, the stand of casing is 
lowered ("stabbed") into the box of the casing string by 
activation of piston and* cylinders 15. Low torque 
rotation of the stand of casing now begins by rotation of 
the top drive rotor 2. It should be noted that the 
inflatable ring 18 helps accommodate non-linearity in the 
casing 7 since it allows the top of the casing 7. to float 
with respect to the longitudinal axis of the top drive 3 
whilst being rotated to engage the pin of the casing 7 in 
the box of the casing string held in the spider in the 
rig floor. The low torque is transferred from the rotor 
2 of the top drive through the piston and cylinders 15, 
through the housing 13 and via the inflatable ring 18 to 
the circulating tool 30 and hence to the stand of casing 
7 via the gripping elements 34. The threaded pin of the 
stand of casing 7 is now partially made up with the 
threaded box of the casing string. The pipe handling arm 
12 may now be removed from the casing 7 and swung into an 
inoperative position. The three piston and cylinders 43 
of the clamping device are now activated evenly which 
moves the top of the stand of casing 7 and the 
circulating tool 30 into exact alignment with the top 
drive. The top drive may now be used to complete make-up 
by rotating the stand of casing typically up to 95 f 000Nm 
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(70,0001b/ft) of torque. The high torque is transferred 
from the top drive 3 through piston and cylinders 15 
through the housing 13, the rigid cylinder 40 and the 
clamping device 39 and hence to the stand of casing 7. 
5 The spider may be used to hold the casing string 7 

against rotation while this operation is carried out. 

The elevator 8 may now be swung around the top of 
the casing 7 . Circulation may now take place . Any 
pressure build up in the casing 7 would force the 

10 inflatable sealing ring 36 out and into engagement with 
the casing wall due to pressure build up through the feed 
passage 38. Circulating fluid may be pumped in to the 
casing string through mud pipe 19, central bore 20 and 
central passage 32. 

15 The spider may be released allowing the elevator 8 

to take the weight of the casing string. The elevator 8 
may lower the casing string into the wellbore. During 
lowering the top drive 3 may continue to rotate the 
apparatus 1 and hence rotate the casing string at up to 

20 95,000Nm (70 , OOOlbs/f t) of torque, if required. 

The apparatus 1 may be removed by deactivating the 
piston and cylinders 43 of the clamping device 39, the 
gripping elements 34 of the circulating tool 30, 
deflating the inflatable sealing ring 36 and lifting the 

25 apparatus 1 by raising the top drive 3. 

A reverse sequence may be used to disconnect stands 
or single pieces of casing from a casing string. 

It is envisaged that various modifications or 
variations may be made to the above described embodiment. 

30 In particular, the inflatable ring 18 may contain 
pneumatic fluid and be sealed. Alternatively, the 
inflatable ring 18 may be provided with a pneumatic 
supply line for controlling the pressure of the pneumatic 
fluid therein, for example for lowering the pressure when 

35 aligning the casing. The inflatable ring 18 may contain 



hydraulic fluid and be provided with a waste gate or a 
supply line for controlling the quantity of hydraulic 
fluid therein. A combination of both hydraulic and 
pneumatic fluids may be used preferably using hydraulic 
fluid in the inflatable ring and pneumatic bellows . 

The inflatable ring may be a vehicle tyre. 

It is envisaged that in certain embodiments the 
apparatus 1 may not be directly linked to the top drive 
3. In particular, a motor, advantageously a hydraulic 
motor, may be inserted between the top drive 3 and the 
apparatus 1 for providing accurate speed of rotation and 
control for making up the casing. 

It is envisaged that the apparatus 1 could be used 
for rotating the casing while lowering the casing. 
Reciprocation of the casing may also be provided 
simultaneously by raising and lowering the elevator. 

It is envisaged that the casing string may be 
provided with a drilling bit as its lower end. The 
apparatus 1 may be used, with the clamping device 39 
actuated, to rotate the casing and hence the drill bit, 
for drilling a wellbore. 

It is conceivable that the clamping device 39 could 
be dispensed with and the entire torque from the top 
drive transmitted through the inflatable ring 18, 
particularly if highly pressurized with hydraulic fluid 
at the time it is desired to transmit high torque. 

It is also envisaged that any suitable mechanism and 
method of actuation could be used for external clamping. 
For example, the mechanism could comprise cam surfaces 
with rough material thereon. The method of actuation 
could be mechanical, electrical, pneumatic, hydraulic or 
chemical. A design from a power tong may be suitable for 
this purpose. 
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CLAIMS : - 

1 . An apparatus for facilitating the connection of 
tubulars using a top drive, the apparatus comprising a 
supporting member (13) for connection with said top 

5 drive, a tool (30) for gripping a tubular and means for 
allowing substantially horizontal movement therebetween, 
wherein said means comprises a flexible membrane (18) 
enclosing a fluid. 

2. An apparatus as claimed in Claim 1, wherein said 
10 fluid is a pneumatic fluid. 

3. An apparatus as claimed in Claim 2, wherein said 
flexible membrane (18) is sealed. 

4. An apparatus as claimed in Claim 2, wherein a feed 
line is connected to said flexible membrane (18) to 

15 adjust the pressure of the pneumatic fluid therein. 

5. An apparatus as claimed in Claim 1, wherein said 
fluid is a hydraulic fluid. 

6. An apparatus as claimed in Claim 5, wherein a feed 
line is connected to said flexible membrane (18) for the 

20 passage of hydraulic fluid thereto and therefrom. 

7. An apparatus as claimed in any preceding claim 
wherein said flexible membrane (18) , in use, is in 
frictional engagement with said tool (30) and said 
supporting member (13) . 

25 8. An apparatus as claimed in any preceding claim, 
wherein said flexible membrane (18) comprises an 
inflatable ring (18) . 

9. An apparatus as claimed in any preceding claim, 
wherein said supporting member (13) comprises an external 

30 housing. 

10. An apparatus as claimed in any preceding claim, 
wherein said tool (30) comprises a hub (16) about which 
said flexible membrane (18) is arranged. 

11. An apparatus as claimed in any preceding claim, 
35 wherein said tool (30) grips said tubular from the inside 
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thereof . 

12. An apparatus as claimed in Claim 11, wherein said 
tool comprises a sealing ring (36) for use with 
circulating fluids in said tubular. 

13. An apparatus as claimed in Claim 11 or 12 , further 
comprising an external clamp (39) fixed to the supporting 
member (13) for transferring high torques to said 
tubular. 

14. An apparatus as claimed in Claim 12, wherein said 
external clamp (39) comprises at least one piston and 
cylinder (43) for gripping said tubular. 

15. An apparatus as claimed in Claim 14, wherein said 
external clamp (39) comprises a plurality of piston and 
cylinders (43) for, in use, moving said tubular into 
alignment with said top drive. 

16. An apparatus as claimed in any preceding claim, 
wherein said supporting member (13) is, in use, attached 
to said top drive via piston and cylinders (15) to allow 
small substantially vertical movements. 

17. A method for facilitating the connection of 
tubulars, the method comprising the steps of moving a 
tool for gripping a tubular substantially in a horizontal 
plane relative to a supporting member whereupon a 
flexible membrane located therebetween is deformed. 
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